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-MEMORANDULI FOR FilLk

Launch and mancuvering profiles of the Cil—-SM /LM~ATI
bdcvup mission 1mpove SbeCbUTal loading conditions on the space-

aft that are unique Lo this mission. Axial loads induced in the
Ifwﬁ 71 by an S SPS burn and dQQlt]QuU] lateral loads induccd In
the poyleads by yew-steering of the launch vehicle in the 63 ]/?
inclination mission arce the significant unigue loads.
Pn? }V)U-ﬁll . .

‘ CapebﬁWiLy to withstend an SPS burn is & cﬁbrﬂn réQUiﬁc—
ment on the L” . "The Crow Provisions Stowage Module
Pl nit tho baecice IM siructure is being desl
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1. Axizl Je2ds consistent with Apoldlo LM capebilily,
or Y = -32,000 pounds/+25,000 pound

2. ending and torsional loads conslistont with MDA
. capability, or M = 3300,000 inch pounds and
3 ¥ N P p

7= ‘])0,00 inch pounds.

The expected dyn mic compressive load at the CHM/LM-A interlace
induced by the SPS start transient with maximum thrust builldup
is between P = -22,000 pounds and P = -26,000 pounds, well
within the Apollo IM design limit load of -32,000 pounds. The
maximnumnm cxngbvkd tensile load is less than P = 410,000 pounds.
Because the CPSH is tjed to the LM-A at only four pOJnLS, some
minor modifications Lo the basic LM structure dn the local
attzehmoent srces will be recuired to bring LM-A capabllity in
line with {hat of‘ Apollo TM.

Dynawmically amplified loads in the ATH due Lo an SPS
starl transient are opposite in direction to the dominant launch
Joads . However, the maximun arxial load factor atl th“ AT will
not exceeced --1g e Lo SPS start, and the boost environment load
factors are + gl's and -2.11 g's, the latter occurring at

an
.68

I

g

engine shuidown. Therefore, leunch environment is the critical
case, and the ATM will be designed for it whether the mission is
baseTJDQ or backup. .
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Yaw Stecring

To insert the payload in a

6

a launch vehlicele yavw steering rnancuver
mancuver can occur simultancously with
static lateral load induccd by angular

pitch-rate initiation. However, this
For example, the maximum lateral load
simultaneous pitch and yaw initiation

~gimbaling at its maximum rate is 0.03

load factor is 0.725 g's at 1iftofr.

Conclusion

the square-root-oi-tws times the later

3 1/2°% inclinead orbit,
is required, and {this
pitch-down. The total
acceleralion can be

1 1o

=0
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induced by Jjust

aused by the J-2 engine

The

critical lateral

Because the LM-A is being designed for SPS burns,
and because 211 other loading conditions unicue to the baclup

mission are non-critical, it is concluded that no new struciural

-

problems occur because of backup mission requirements.
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